Sarcocystis spp. sarcocysts have been identified at the center of eosinophilic myositis (EM) lesions in cattle using brightfield 8 and transmission electron microscopy, 2 but the pathogenic mechanisms leading to EM lesions are unknown. Sarcocystis-specific type-I hypersensitivity may represent a component of the pathogenesis of EM in cattle. 4, 5, 8 Degranulated eosinophils and mast cells were found in EM lesions, 8 and functional Sarcocystis cruzi -specific IgE was detected in serum from cattle with EM lesions, using passive cutaneous anaphylaxis tests. 4 Sarcocystis cruzi -specific IgE titers reported from these sera were similar to titers found in sera from cattle without EM lesions, using radioimmunoassay. This similarity may be misleading if more IgE is locally bound or consumed in EM-affected cattle than in cattle without EM lesions. Elevated S. cruzi -specific IgG also has been reported in EM-affected vs. nonaffected cattle. 1, 5 The purpose of the present study was to to develop immunofluorescence techniques for routine detection of Sarcocystis cruzi antigens and to confirm the presence of IgG and IgE in EM lesions. Hearts from 3 steers condemned because of EM and 2 hearts from steers that passed federal inspection were collected at slaughter. Several 5-mm-thick ventricular samples were taken from each heart and snap frozen in freezing medium a in an acetone dry ice bath. Frozen sections 4 µm thick were cut serially using a cryostat microtome and placed on clean glass slides. Additional 5-mm ventricular samples were taken from each heart, fixed in 10% neutral-buffered formalin, processed, and stained with eosin-hematoxylin as described for Sarcocystis sp. determination. 4 Polyclonal rabbit anti-S. cruzi serum 5 and anti-bovine IgE serum 3 (heavy chain specific) were prepared as described. Polyclonal anti-bovine IgG (whole molecule) was purchased commercially, preconjugated to fluoroscein isothiocyanate b (FITC). All incubations were done in a humid chamber at 25 C. Washes were done in Coplin jars on a rocker table. Staining procedures were essentially as described by Hayashi. Briefly, sections were fixed in 95% ethanol for 30 minutes and washed 3 times for 5 minutes in phosphate-buffered saline (PBS) (pH 7.4). Sections were processed to detect S. cruzi antigen and IgE using an indirect fluorescent antibody method. Slides were incubated in a 1:100 dilution of the appropriate primary antibody in PBS for 30 minutes, followed by 3 5-minute washes in PBS. Slides then were incubated for 30 minutes in 1:100 FITC-conjugated goat antirabbit IgG c in PBS containing 0.5% Tween-20, followed by 3 5-minute PBS washes.
Sections were processed by the direct fluorescent antibody method to detect IgG in EM lesions. Slides were incubated for 30 minutes in 1:100 FITC-conjugated anti-bovine IgG in PBS-Tween, followed by 3 5-minute PBS washes. All slides were counterstained in 1:10,000 Evan's blue dye in PBS for 10 minutes, followed by a 5-minute wash in PBS. Coverslips were mounted in buffered glycerin (10% PBS) and examined with a microscope equipped with a fluorescence vertical illuminator.
Normal rabbit serum diluted 1:100 in PBS was used to evaluate nonspecific binding of primary antibody and FITC conjugate for the indirect method. Sections of heart muscle from cattle without EM lesions were processed to help evaluate nonspecific binding of primary antibody in the indirect method and to evaluate nonspecific FITC conjugate binding for both methods. Sarcocysts found outside EM-affected areas in sections from cattle with EM lesions served as positive controls for the specificity of anti-S. cruzi serum and helped confirm the presence of sarcocysts in EM lesions.
Approximately 100 serial sections were cut from each cardiac tissue block. Every fifth serial section was screened using anti-S. cruzi serum. Three cattle hearts with EM lesions were processed until a focal eosinophilic granuloma containing a degenerating sarcocyst was found ( Fig. 1 ). Adjacent sections then were processed to detect IgG and IgE and to evaluate nonspecific binding, using diluted normal rabbit serum. Immunoglobulin G and IgE were widely distributed within EM lesions, although IgE staining was less intense (Figs. 2, 3) . Some fluorescence was seen around blood vessels using antibovine IgG conjugate or anti-bovine IgE on slides prepared from cattle with or without EM lesions. Slides processed using diluted normal rabbit serum had some low intensity green color associated with myocyte nuclei, but this color was easily differentiated from the bright green fluorescence seen on slides with primary antibody. Only sarcocysts fluoresced when using anti-S. cruzi serum on slides prepared from cattle without EM lesions. Fluorescence was found around blood vessels only when anti-bovine IgG conjugate or anti-bovine IgE was used.
Immunofluorescence techniques have been used previously to detect Sarcocystis antigens in cattle with sarcocystosis 7, 9 We know of no reports that utilize immunofluores-.
